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m m m 

TAK liaSS'J 

rc^(Dm%(D'\i7'yvj >momm. tak i i^mmmn^um.'t^it.^<D^ 

"T^y^^ — i? (Mitogen-Activated Protein Kinase; MAPK) ^ifi^^^'X^^ 

MAPK mt^mw<D%y^^)v^m^(D^m\znmt^^u-^nrc.mMm^ 

ttS/^r^MgjimTa&^o MAPK %\-t 3 S^©7°a5^-f if\ tt^t)% 

MAPKKK (MitogenActivated Protein Kinase Kinase Kinase) , MAPKK 
20 (Mitogen-Activated Protein Kinase Kinase) , MAPK (Mitogen-Activated 
Protein Kinase ) ^"^tfo MAPK \t MAPKK lCcJ:§ U o 
MAPKK n. MAPKKK U ^m'fbTSi^'fb^n^ (Trends Biochem. Sci. 

(1993) 18, 128 ; Trends Biochem. Sci. (1993) 19, 236 ; Trends Biochem. Sci. 
(1993) 19, 470 ; CeU (1995) 80, 179) . 

25 mm\H(D-y'if^)VBMmz^\^^xmmrt^ mapkkk yr^^) —(d—-^x% 

•STAKl (TGF-jS -Activated Kinase 1) Yamaguchi, K. J; D IH^^n;^ 
SeST^D (Science (1995)270, 2008) , TGP- i3 (Di^iJ^:h;i'>g^fcP-^ L 
l:GiW-&\Z^\)^m\^-^n^^hiim^%Az.n.':i-X\^^. ^tc. TAKlJCi^-^b. 

TAKi ^©tt^bf^ TGF-i3(Dzy^^)vmmmzm^'r^mmm'c;^^ tabi 
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(TAKl Binding Protein 1) 55/^ Shibuya, H. C) J; 0 f^Jt ^tlfe (Science 

(1996) 272, 1179-1182) o TABl t^TAKl \zm^VT TAKl (D^^—'Hm^^ 
^Sft'fbb. MAPKK -V^)^ MKK4 ^ MKK3/6 (0?gtt'fk;&jlD. c-Jthi N- 
terminal kinase (JNK) pS8 MAPK (Dm^it^M^^V . TGF- ^^(Dzy^ir 

5 (J. Biol. Chem., (1996) 271, 13675-13679 ; J. Biol. Chem., 

(1997) 272, 8141-8144) o -^^K, m^it TAK1(D^M\Z^^ >\j>m±. §6)^- 

^ t-^m ^-fy^tfSi^rc (Nature Med., (2000) 6, 556-563) o 

^r^mmzf^r) ^ taki ^w>^-D-r^>-i (il-i) hmmmnm"^ 

10 (J. Biol. Chem. (1997) 272, 8141-8144 ; J. Biol. Chem., (1999) 274, 10641- 
10648) . TAKl n. IL-1 <D-y^'r)V^mmz^\^-X MAPK iJ7.^—\^^ifl^fc 
JNK (D^^it. fSi^XSlZ nuclear factor- K B (NF- K B)-inducing kinase 
(NIK)> I kB kinases aKK)(D^'I4fb^aD;^NF - /c B 0??f'f4YbfcM^t"^ 
^iii}m^ti^\ZU^tc (Nature (1999) 398, 252-256 ; Mol. CeU, (2000) 5, 649- 

15 658) o LPS mmz^X) TAKl /^^^^Stt^fb^tl, N F - K BCD^Stt^fb^ 

ilSU, LPS <D-^^±)VBM^<Dm^ifim^il'=^\ZiZ^f^ (FEES Lett., (2000) 
467, 160-164) o 

TGF-i8 «#< 0lfflJ3§atg^$!lP1-^#atgH^Ta5O. ^©-oibT 
'YQ^-¥-&UM^U{%m\Z\^^m.(Dmm.^i:^rJ-n^^n^ ( New Engl. J. Med., 
20 (1994) 331,1286-1292) o Vf)^VUi}^^. 'Stt-fbb^fiSfil^SViT^i TGF-i3 © 

25 =^t.^^'X{'^mt^^il■t^mhtt^ZtS.-D'X.\^^^ (New Engl. J. Med., (1994) 331, 
1286-1292) o -e-OftfeOf^ffiiiL/Tf^. ^MMM^Sffi (Cell (1990) 

63, 245-247) . -^^jS^^I* (Proc. Natl. Acad. Sci. USA, (1987) 84. 5788- 
5792) , ^mm'mfmmM^'&^ (Proc. Natl. Acad. Sci. USA, (1987) 84, 5788- 
5792) , i8T5n-f (Nature, (1997) 389, 603-606) 
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nTVi^o fi^mmm. mmmm. ^s^^^is^. mmm^nm. ^mmm. itwn 

. 5 iL-1 ^ TNF m(D0m'^-^-i h-fy^ mm<D^x\z^^0km.uE(o±.wm 
m^fmm^^\'^mz.Tm•t)m^nx^^^^o il-i u^mms^'mK^^\z^^^x 
mm^ymt^. ^(om^. t. b ^)ynit(Djd-im.xsmm. il-2 ^nn-- 

10 fiMH?. IL-6, IL-8, TNF #©^^tt1^--f ViJ^ yoM^. • MBS • lk 

15 mRf^^<Dm^mA^f)^zf3i^x\f^^o *fc, il-i (OT^mm^-^mmh^^^ 
nx^^^^mtuxm^mmv^^"^. nmrnm. misa.^. ^m^mmB. 
TsVym^itmmm. mmmitm. mm. ^m. r)vu-)vi^w0k^tim^nx 

( TIPS. 

(1988) 9, 171-177 ; New Engl. J. Med., (1993) 328, 106-113 ; Blood, (1996) 87, 
20 2095-2147) o 

^ ^Xf3:<. T V ynno) HLA *iJEO^^ *;^c IL-2 ^^^(D 

25 mh^mmv. mmmtsmzm<. ^t^. ^mmmowmmmmizn^xumm 

@«(D+f--r b:^J-r><^3^^S/L3i$ii-. IL-l t|p|«lfc1^-r b;^?'f >^>:y 

vxm<^hti^^ri^ Ti^a(DmmM^timBrix\^^^m^-^hvx. 
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m^f)^M^^nX\^^^ (B^^KaJ*. (1999) 57. Suppl:794-797) o 
^-oX. TAKl ^r^-ifS'I4feb<» TAKl 

$nn^^. TAKl ■^^^y^irJ],^^^zm-^r^mtm^nx\^^^ tgf-/3> il-i, 
5 LPS. THF m'^mmm'=ftvxm&nxi^^^^m^m. Mz^iz>b>mi<. 

TAKl ^:^-^f b < « TAKl m'^immmum snTv^fj: vi„ 

10 4 0 8 9 3-^^^. mmme 0 6 0 4 4 A-^^^fj:£) . 5^nS»^r:^-ifia=g 
(WO 9 6/1 3 2 5 9^^|g) . MEK 1 :^:^-^f|a^fcS-:J< Tm©?g'|4 
^[::Sin^mtiZ^-C>mmm.m (Biochemistry, a?; 9579-9535, 1993) , J NK/ 
p 3 8^'|4fbCD|a* (Biochem. Biophys. Res. Commun., 257;19-23, 1999) . 
MEK|S# (J. Antibiotics, 52; 1086-1094, 1999) > L P S f ll^tt <^-y-'f h 

15 > (I.L-1. IL-6. TNF-Q!) iH^PJ.* (Int. J. ImunopharmacoL, 
21;799.814, 1999) . LPS. lFN-rMWL^(D-^^htf^> (IL-ljS. TNF-ck) 
m^^U (Cytokine, 3,-751-761, 1996) fSiE. {CtPViTfe^'g^nTV^^o 

^i^m^m-r^z.t\t^^nx\^m\ sfc. 8'f4cfeckt)^9js:®vi-rnjct)7Km 

^^mo^-^iT^uy >mf)mnrc TAKl ^-^-'^m.wm^'^w^^ taki 
©^te^bsr^b;^^ TGF-/3-i=> iL-1 m(oiy^^)v^m^m.m'r^^ t^M.mv. 
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^^xsmmmmm^-^m AKi ^m.Wir^rc^(D^y h^rcUTAKi <Dm^ 

10 

mi\t. it^m (1) ©TAKi ^^b;fev'^^:^;^^la*f^ffl§^•r^^7 

\ZU. ^y^Uy> (Zearalenone: TiB^ (A) ) ^TcU^T^U 
(Zearalenol : TIB^ (B) ) 
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5 ^^*&o 
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::nc<b'&t> (1) ~ (13) #^^ng#:^^©fb;'&tiTSO. y:m 

(MXi'^^ Int. J. Imunopharmacol., 21:799-814, 1999 ; J. Org. Chem., 43: 
2339-2343, 1978 ; Chem. Pharm. Bull. 41:373-375, 1993 ; J. Antibiotics, 
52:1077-1085, 1999 ; Biochem. Biophys. Res. Commun., 257:19-23, 1999 ; 
5 Cytokine, 8:751-761, 1996 ; Pharmacol. Commun., 7:301-308, 1996 ; 02^#fiF 
8 - 4 0 8 9 3 ^^J^m ; gScW#fF^I§m 6 0 6 0 4 4 A-^<2^fg ; 
Biochemistry, 37: 9679-9585, 1998 r<i:E) JCiB«0:5^?*fCj; DSiMf'S 

10 (1) ~ (13) f)m^v<. it^m (1) ~ (3) i!)i-^B^z»^h<. it^m 

(1) -dmizB^Vl^^o 

15 T A K 1 mmww t.\t. T A K 1 u Tcmmp^ ^-^jv^m ^ mm-r § ii 
<h^jS5fe^s„ TAKiRa*?gft'fbffl.»f^fflt^. '^•1:1}^^ mK(Dmmm2\zmm. 

mmcDmmt utt ak i <Dmmti)m^'r^mm\zu^ t ak i oiiBmt^ 
ithrcmm\H<D->^^^jv^m^izm-^'r^TGF- lps. tn 

<tt)> mmmf^^tffi^^^ffl^ 4¥man-¥(D^^\z\±. —miz o.o2Mg~ 

2mg/'#:ak g/BcDffift'e^ ^P^-^Oig'&tCJA, —mz 5^6g~500mg/ 

:$^mm\z:^\^^x8^:^j;iZS9&(D^^'friizh7imm^^'t^^T^uy>mu 
±<Dm^m\ztmvn^^mii mmm. %mu ^mm. mmm. mmm. m 
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OT. mmm\zj^i3:$^mM^-^ B\zm%mzmmT^f)^> i^mM\^^n^(DmM 
m\z^y)fsi/v?>mm-^n^h(Dxm^\^\ 

10 

mmmi) it-^m cd - (3) (dtaki^^ — 'Hmmm'&omn 

TAKl — ^f^S'f4« TAKl ©gBU >Mib. f^i^ZSlZ TABl (DU ^^{b^ 
^liJ^T^^^-eMby^o •r;^j;^-^. TAKl RXS TABl 

15 ^XA^^xiry^)v::^^-i7^- (wo 9 9/2101 0-^^^) ^^n-^^tim^ 

mm sf.9 fc^^^^^^-it, 3 0K:^«bfeo mm^> pes -x??fe#u. 3.0 

X lO'M/mL a:)^ -5 J: 5 tCjamiK (20 mM HEPES, pH 7.4. 150 mM NaCL 
12.5 mM /3 -gycerophosphate. 1.5 mM MgClg^ 2 mM EGTA. 10 mM NaF. 
2 mM DTT, 1 mM NagVO^. 1 mM PMSF> 20 /a MAprotinin> 0.5% Triton X- 

20 100) izmmvmmmmm^mmvrco mmmmmiotiL},zm.TAKiifii^M-n 

( SantaCruz ^ M) 100 ng , ^ ProteinG-Sepharose ( Amersham 
Pharmacia %hM) 1 uh^1X\^. >^:x^- b bT^c^. ^^tt^m^^ 

(20 mM HEPES, pH 7.4. 500 mM NaCL 10 mM MgClg) 1? 3 [Hl^fe#> 
^l/iT^tJ— (10 mM HEPES, pH 7.4, 1 mM DTT, 5 mM MgClg) T 

25 2 mm^^v. TAKi/TABi mMm^mni'r^. taki/tabi mnm^^-r—^m 

m\znMMl^. Multiscreen T'W— h (Millipore (D^f^iZ 25 U, I^^-OM 

Xfd^. DMSO JC^f^bifeMmfb^tf^ iMLf-D^lB;!. ^MfCT 30 ^r«1-r > 
hL/ifco li>x;i/^;feO o.Im C l ^:;^§a;-5 Cr-'^P] - 

ATP (Amersham Pharmacia tt^) -^IrnXf^W^ (100 mM MOPS, pH 7.2. 
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10 mM MgClg. 2 fjiU ATP) 25iti LT^iP^, 3TC\ZX 30 ^m-O^a.^ 
-hh^-^ — ^Klt^n^Tdo (50% TCA## PBS) ^ 50a 

•0>iU^. 4X:\ZX 10 ^m-i>^rLK-hh. — ifJKjS^ff Jhbfeo 

y asp.^TP ^^^T^Tcmz. 0.05% 'IWeeii-20 PBS T 5 Hf 

5 t5fe#b. 5OMLTO0Supermix (WaUacaM) &JP;^, 1^ S. l;:^MtCT 30 ^ 
r^^B bife^ TAKl RXS TABl (ClBl D j^^nfc »«P-ATP micro-beta J: D 

m^-r^^tx TAKl ^^-iiisffi^MSbrcio ^©^m^ 'fb^ti (d - 

(3) t« 1 fc^f <fc5fc TAKl ^ir-^mi^iimv. (1) « 

ICBo^iiibTS.l nMOTAKl^-^— ifia§^'l4^^bfc, b>0^b/^j;;O^^e.. ih^ 
10 ii^ (1) ~ (3) (D8'f4cfeJ;tJ?9'ei;iMJiSt-^feSfC7K^«^Wb75:Vi'fb'&i|^'t' 
a5 ^ TIB © Radicicol 




radicfcoi 



15 V ^ryuy> (A) ) , ^r^u/-)V (.^ (b) ) 



wo 02/48135 




1 





I C50 (M) 


WL-^m (1) 


8. 1X10-9 


\\L^m (2) 


1. 2X10-^ 


ft^tl (3) 


6. 9X10"^ 


Radicicol 


> 1 X 1 




>1 X 1 0-4 




>1 X 1 0-4 



11 



wo 02/48135 



PCT/JPOl/10927 



TAKi (Dmmtiz^ D MAPK hts: Bn\z NF- k b (D^-Bmrnm-^ 
ti^:iti)m^rixh^^. ^^x\ TAKi ^i—^m^i(Dm.mz^r) taki * 

pSTP-Lux (CeU, 71, 1003-1014, 1992) ^fflV^, -fb^^ (1) 
ff*b;^Co b h fibrosarcoma m**HT-1080iffl)iS 1 x 10«l@^MU^^^«b 
2Ai g O p3TP-Lux t lOja L CO FuGENE m^^#A^^ (Roche |±®) 

^ic 96 T^v-Ti^ny^-b (Falcon am) \zmmv. $ l;;ll^^«bfeo 
DMEM 1 m^^bfe^, 0.2%':7>'B^iBifii?t§^t^ DMEM ^SfcT^f^b 

fclb'&tl (1) ^ 50ML-r-::'»L':?Co STt:-?? l B#K^>4^a.^-bLfe^, 
mm&X 10 ng/mL ifcf: § J; ^ (c: TGF- )S (Promega ^ 50 jtt L T-dMX. 

15 $ 24 ^FBlig^bfdo Steady Glo Luciferase Assay 

Kit (Promega %hM) ^ffi ViTM^bife. 

NF- AC B ©?gffi{fcOS!l^JC«^&^#X V-^ > h ©T^fo;!/^/^ 31 ^-if 
NFkB-Luc (Genes Dev., 7, 1354-1363, 1993) ^m\^^. 
IL-1 fll^, X^d: TAKl/TABl mmmiZ^ D TAKI (^tSmk^MSbfT-:? 

20 n^-^. ^^hmu^nmmw 293 ^Hsafc m^i^^m^m^^r^ 293- 

ILIR ifflia ( Mol. CeU, 5, 649-658, 2000) § 1 x lO^M^SSbl^^J^^bTb^. 
2jLt NFkB-Luc ^: 10 At LCD FuGENE m^^mXUm (Roche &^) CD^ 

■^m^mmizmiBi^. -^^iz s i^ra:^«bjte^^^«Abfc<. ans^^sxb 
r^mm^ h u yi^^tcj^o wb^i^, i ^jdw^tcd i x io*Mi;^j:^J:"5(^ 

25 96 fK-r-ii^U^U—h (Coaning Coaster |±^) IzmUl^. $&l^ll^i§«b 

feo DMEM mmx 1 mm^^hfcm. 0.2%^ ^^mi^stm^^t^ dmem mmx^ 

^l^r^ih^m (1) § 50AALT-:^^JlPb}/to 37'C-^ 1 ^K-<>^:2-^-hbfe 
il^lgaiT 10 ng/mL iif3:^^t>\Z IL-1 a (PEPRO TECH ^M) & 50/z L 
f^iin;^. 24 mm^^htco )Vzyy x.^-'^^mt steady Glo 
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Luciferase Assay Kit (PromegaftM) ^rfflV^TfiiJ^tLfco TAKl/TABl 
TABl ^3^^^ 3^— pTAKl-HA Tx^ZS\Z pCOS-FTABl ^^tl^n 250 ng "fo 
5 mmz 96 ^7 p:/1x- h (Coaning Coaster ^M) IzmUV. ^^mmV 

fern.. DMEM mm^ i l. . 0.2%^ ->m^ jfii?* ^-^t? dmem mm^^ 
v.i^tz.i\i^m (1) ^ soMLT^msnufco ST-CT 24 f^rBi^«bfc^> 

m^^mi\z^t. mi\z^^^T. wmu. mm^^ (%) §^To 

10 'fb'&i^ (1) MS (M) ^^To H^Ora^J^, p3TP.Lux 7v^^\Z^n^ 

TGF- is ir')-)\/^mu<D mmm'miT^'^. wm. d « NFkB-Luc r -t-r 
^^•t^ iL-i zyif^)v^m^<ommm'\§L^7rcro a^#H^« NFkB-Luc r^y-t 

-r \Z^n^ TAKl/TABl §t0MJgfcJ;§5>^*:^;HKjSl^CD|?E$lgffi^^-r<, 

0 1 ic^-r<j: -5 tc, 'fb'&j^ (1) \t.mm.^^mz tgf-is. iL-ia^ /^c^e-iKtc 

15 TAKl/TABl cfc^;l/>'7x^-if(D^^^tflI$!lL;feo iK^^Mf^ 

TAKi ^'^-'i£^^(Dmm\z^x)ym^(Dzy^')-)VBM^m.m^'^^r. t.^mm 
20 \% TAKi Pi»f^ffl^wr^<^-r, taki ©tsmb^^n-b 

^mmm. mX\t. TOF-iS. IL-1. LPS> TNF-Q!^J{>WHH^i:bT^e>n^ 
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m o m m 

(1) ~ (1 3) 
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<12) 



OH 0 CHa 
iPY^O'''^ ^ (13) 

3. ^h^mf)^. ih^m (1) X (2) ^r^\t (s) m^m2\zum<D 
5 . T AK 1 m^^j^fc^^T AK 1 ^m\:m.^n\^mm.t^rc^<D s 9 
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